Containerized conifer seedlings grown in pots of soil from a bracken fern glade grew less than seedlings grown in pots of forest soil or potting mix. Mortality was minimal.
In greenhouse tests, bracken soil had little effect on germination of conifer and shrub seeds. Although statistically significant differences were found in germination and growth of shrub species, the differences are not significant in a practical sense because sufficient seed of all species became established and grew in greenhouse conditions.
Five soil depths were also tested to determine the depth to which phytotoxins might be effective in preventing seedling establishment. Only the 0-to 5-cm layer of bracken soil decreased germination and growth of shrub species.
Additional testing was conducted under field conditions. Conifer seed was stratified over the winter on soils in bracken glades and on potting mix transported to the site.
In the spring, seeds germinated well on both soil types, but most seeds germinating on bracken soil died. Radicles were long, indicating adequate germination energy, but germinates died before shedding seedcoats. Radicles were dark brown to black in color. Seeds that germinated on potting mix were healthy and shed their seedcoats, but some radicle tips were slightly discolored.
Death of germinants in this study probably resulted from absorption of bracken phytotoxins that have accumulated in the soil over a number of years. Phytotoxins are thought to be concentrated in a thin layer near the soil surface. Allelopathy tests should be conducted under field conditions because transporting, mixing, or drying the soil can reduce the effect of phytotoxins bound in the soil complex.
INTRODUCTION
Bracken fern {Pteridium aquilinum [L.] Kuhn) is the most widely distributed vascular plant in the world (Page 1982) , and Taylor (1985) (Cody and Crompton 1975; Gliessman 1976 ).
Published information on bracken is quite extensive, and excellent review articles are available (Braid 1959; Cody and Crompton 1975) . Increases in abundance of bracken are correlated with clearing of farm and forest by man (Page 1982; Rymer 1976) . Bracken has a cumulative toxic effect on livestock (Cody and Crompton 1975; Cooper-Driver 1976) and is linked to cancer in humans (Evans 1976; Hirono 1981; Hirono and others 1972 (Cody and Crompton 1975; Page 1982) . Cody and Crompton (1975) (Martin 1976; Preest 1975 (Hirono 1981) . Pamukcu and others (1978) Rice (1979, 1984) reviews the subject of allelopathy and discusses bracken and other ferns. The remainder of this review discusses the allelopathic potential of bracken. Chessman and Muller (1972) Del Moral and Gates (1971) showed that water extracts from bracken fern reduced growth of Douglas-fir, but the effect was barely significant. Results are not conclusive in this instance because green frond material was used, which Gliessman and Muller (1972) Allelopathic effects can also be indirect. Chemicals released by plants could stimulate harmful microorganisms or suppress helpful ones (Rice 1979) . The relationship between bracken fern and beneficial mycorrhizal fungi has been explored. Acsai and Largent (1983) found no effect of bracken phytotoxins on ectomycorrhizae formation with white fir {Abies concolor) or Douglas-fLr in northern California. Rose and others (1983) found mixed effects during in vitro studies on gro\vth of four mycorrhizal fungi. One fungus was stimulated, two were inhibited, and the other was not affected.
Buildup of phytotoxins in the soil depends on the amount produced, the rate at which the compounds are deactivated, and soil characteristics (Rice 1979 
